Objectives: End-of-life policy reforms are being debated in many countries. Research evidence is used to support different assumptions about the effects of public policies on end-of-life practices. It is however unclear whether reliable international practice comparisons can be conducted between different policy contexts. Our aim was to assess the feasibility of comparing similar end-of-life practices in different policy contexts. Methods: This is a scoping review of empirical studies on medical end-of-life practices. We developed a descriptive classification of end-of-life practices that distinguishes practices according to their legal status. We focused on the intentional use of lethal drugs by physicians because of international variations in the legal status of this practice. Bibliographic database searches were supplemented by expert consultation and hand searching of reference lists. The sensitivity of the search strategy was tested using a set of 77 articles meeting our inclusion criteria. Two researchers extracted end-of-life practice definitions, study methods and available comparisons across policy contexts. Canadian decision-makers were involved to increase the policy relevance of the review. Results: In sum, 329 empirical studies on the intentional use of lethal drugs by doctors were identified, including studies from 19 countries. The bibliographic search captured 98.7% of studies initially identified as meeting the inclusion criteria. Studies on the intentional use of lethal drugs were conducted in jurisdictions with permissive (62%) and restrictive policies (43%). The most common study objectives related to the frequency of end-of-life practices, determinants of practices, and doctors' adherence to regulatory standards. Large variations in definitions and research methods were noted across studies. The use of a descriptive classification was useful to translate end-of-life practice definitions across countries. A few studies compared end-of-life practice in countries with different policies, using consistent research methods. We identified no comprehensive review of end-of-life practices across different policy contexts. Conclusions: It is feasible to compare end-of-life practices in different policy contexts. A systematic review of international evidence is needed to inform public deliberations on end-of-life policies and practice.
Introduction
End-of-life policy reforms are being debated in many countries. In Canada, the criminal code prohibition on the intentional use of lethal drugs by physicians is currently being challenged in the federal Supreme Court, 1 while Quebec recently adopted a law to authorise 'medical aid in dying'. 2 End-of-life policy proposals have also been recently debated in the United States, 3 France, 4 the United Kingdom 5 and Belgium. 6 Alongside ethical and legal arguments, research evidence plays a prominent role in end-of-life policy debates. For example, Canadian court documents included an extensive discussion of international evidence, 1 as did government expert committees on endof-life policy reforms in Quebec, 7 the United Kingdom 5 and France. 4 International evidence is used by proponents and opponents to support different assumptions about the possible effects of policy change. The 'slippery slope hypothesis' holds that permissive policies could lead to a broadening application of proposed legal norms, leading to undesirable consequences on vulnerable patients. 8 Conversely, the 'transparency hypothesis' holds that legalisation of covert practices could lead to more effective regulation and better respect of legal safeguards. 9 While international evidence is often used to inform local policy debates, it is unclear whether reliable comparisons can be made across jurisdictions with different policy contexts. For example, the feasibility of studying prohibited practices could be problematic and limit the ability to test the impact of policy change. Also, contextualising international evidence is far from straightforward because of variations in end-of-life practice definitions and health system characteristics.
To consider the feasibility of a full systematic review, this scoping study assessed the possibility of comparing similar end-of-life practices across different policy contexts. Mapping available evidence is important to clarify what can realistically be expected from international comparisons and to identify current gaps in research. Our review focused on two questions: what empirical evidence is available on medical end-of-life practices in contexts of prohibition and legalisation? and what are the potentials and limitations for comparing end-of-life practice frequency across policy contexts?
Methods

Design
We conducted a scoping review of empirical studies on medical end-of-life practices, with a focus on practices whose legal status differ across jurisdictions. Scoping reviews aim at mapping the main sources and types of evidence available in a field of interest. 10 Scoping studies are best suited for complex areas of research and are useful to assess the value of conducting a full systematic review and identify existing research gaps.
Descriptive classification of medical end-of-life practices
Definitions and labelling of medical end-of-life practices vary widely and no international consensus exists. For example, definitions of euthanasia have evolved over time and across countries. 11, 12 In preparation for the scoping review, we developed a descriptive classification of medical end-of-life practices that distinguishes practices according to their legal status, is related to observable behaviours that can be studied empirically, and allows for the translation of different end-of-life practice definitions into comparable categories across jurisdiction and studies.
The descriptive classification distinguishes between three practices. First, withdrawing or withholding of treatments that have the potential to prolong life (e.g. cessation of an artificial ventilator). Second, the use of drugs for symptom management even if an unintended side effect may be to shorten life (e.g. chemotherapy for cancer pain, use of opiates for dyspnea, use of sedatives for convulsions). And third, intentional use (prescription, advice, supply, or administration) of a lethal drug by a doctor not justified by a specific effect on symptom management or treatment of a medical condition (e.g. injection of a neuromuscular blocker without respiratory support, injection of potassium chloride to a patient with a normal potassium level, injection of a massive dose of opiates above what is necessary for pain control, and continuous use of sedatives without artificial hydration above what is needed for symptom control).
While the last of these refers to the intentional use of lethal drugs that is not justified by a specific effect on symptom management, other legal justifications can exist for this practice in certain jurisdictions. 2, 11, 13 These conditions can include one or many of the following legal criteria:
. Voluntary request by a competent patient (e.g. Belgium, Luxemburg, Montana, Netherlands, Oregon, Quebec, Switzerland, Vermont, Washington);
. Presence of an advanced directive by a previously competent patient (e.g. Belgium, Luxemburg, Netherlands); . Presence of a substituted request by the proxy decision-maker of an incompetent patient (e.g. newborn with substituted request by the parent; Netherlands);
. Presence of unbearable physical or psychological suffering (e.g. Belgium, Luxemburg, Netherlands, Quebec); . Presence of a terminal illness (e.g. Oregon, Quebec, Vermont, Washington); . Self-administration of the lethal drug by the patient himself (e.g. Montana, Oregon, Switzerland, Vermont, Washington); . Absence of self-interest by the person providing the lethal drug (e.g. Switzerland).
To reflect these differences in end-of-life policies, our descriptive classification further distinguishes (a) if the intentional use of a lethal drug is carried out with a voluntary and informed request made by the patient prior to death, (b) if a voluntary advanced directive was made by a previously competent patient, (c) if a substitute request was made by the proxy decision-maker of an incompetent patient or (d) if the medical practice is carried without a patient or substitute request. We also distinguish when a lethal drug is self-administered by the patient himself or administered by someone else.
The classification does not consider the ethical or deontological justifications that may underlie different end-of-life practices. For example, some authors contest the ethical distinctions between withdrawing life-sustaining treatment, using drugs for symptom management, and the intentional use of lethal drugs. 14 Instead, the descriptive classification is useful for distinguishing practices with different legal status across jurisdictions (online Appendix 1).
Inclusion and exclusion criteria
To yield a manageable number of studies, we focused the scoping review on the intentional use of lethal drugs by physicians. This choice was justified by international variations in the legal status of this practice across jurisdictions. The identification of studies proceeded in two stages, with a progressive restriction of the inclusion criteria between each stage. In Stage 1 (mapping of the topic area), we included all studies on the intentional use of lethal drugs by doctors with data on actual practices We excluded studies on doctors' attitudes and opinions, the use of lethal drugs without medical involvement, studies conducted outside the medical context, references without abstract, animal studies and articles published in a language other than English or French. In Stage 2 (comparability of frequency studies), we further restricted our analysis to quantitative studies on the frequency of doctors' intentional use of lethal drugs. Two research assistants screened each reference against the inclusion and exclusion criteria. Disagreements were resolved through team discussions.
Data sources and search strategy
We developed two bibliographic search strategies with an information specialist and implemented them sequentially. First, we conducted a search in Google Scholar using the terms 'end-of-life decisions', 'euthanasia', 'assisted suicide', 'assisted dying', 'assisted death', 'assisted dying', 'medical aid in dying', 'termination of life' and 'medical behaviours that shorten life'. This was supplemented with hand searching of reference lists and expert consultation. This initial search identified a set of studies meeting our inclusion criteria, which were used to develop and test a more focused search strategy in electronic databases (MEDLINE, EMBASE and CINAHL). Our final search strategy was implemented in March 2012 (online Appendix 2).
Data extraction
We extracted data on study methods, medical practice definitions and measurement, and the presence of comparisons within and across jurisdictions. Data extraction was conducted by two research assistants using a structured extraction sheet. Extracted qualitative and quantitative data were imported in a FilemakerPro database developed with an information technology expert.
Data analysis
In Stage 1, we used content analysis to describe the main study objectives. Key themes were charted and analysed using the theory of planned behaviour as an original template. 15 In Stage 2, we used descriptive statistics to report on the main characteristics of study design, seeking to identify the main sources of heterogeneity across studies. We classified the policy context as 'permissive' when the intentional use of lethal drugs was allowed by public policies at the time of data collection (e.g. Belgium after 2002, Oregon after 1997) and 'restrictive' when the intentional use of lethal drugs was prohibited by public policies (e.g. Italy). 11
Integrated knowledge translation
We collaborated with an advisory group of decisionmakers to increase the policy relevance of the review. The advisory group was composed of medical, legal, governmental and public organisations involved in end-of-life policymaking in Canada, including organisations with different positions on end-of-life policies. The first meeting, at the beginning of the study, focused on roles and responsibilities, review objectives and the descriptive classification of end-of-life practices. The second meeting, at the end of the study, aimed at reviewing preliminary findings and identifying priorities for further research. While the advisory group's recommendations informed research decisions, researchers were responsible for the scientific integrity of the review.
Results
Identified studies Figure 1 describes the flow chart of included studies. A total of 2037 unique references were identified, yielding 329 included studies on the intentional use of lethal drugs by physicians ( Table 1 ). The final search strategy captured 98.7% of studies initially meeting the inclusion criteria, meaning that the database search was highly sensitive. Included studies were published between 1988 and 2012, with a majority published after 2000 (n ¼ 248, 75.4%). Quantitative research designs were most frequent (N ¼ 235, 71.4%). The majority of studies were conducted in the Netherlands (n ¼ 158, 47.4%), Belgium (n ¼ 65, 19 .5%) and the United States (n ¼ 65, 19.5%). Table 2 describes the main research objective of studies. The most frequent related to determinants of practices (N ¼ 79, 24.0%), frequency of lethal drug use by doctors (N ¼ 76, 23.1%) and doctors' adherence to regulatory standards (N ¼ 52, 15.8%). We identified only a few studies on medical complications of lethal drug use (N ¼ 9, 2.7%) and its impact on relatives (N ¼ 7, 2.1%).
Sixty quantitative articles aimed at assessing the frequency of lethal drug use were analysed in more detail to assess their potential for international comparisons (Table 3 ). There was clustering of articles from a few countries, with multiple articles reporting results of the same study. For example, six studies conducted in the Netherlands, Belgium, Denmark, Italy, Sweden and Switzerland accounted for 45% of all articles on the frequency of lethal drug use by doctors. Other endof-life practices were also reported in some studies, including the use of drugs justified by symptom management (N ¼ 24, 40.0% of articles) and the withholding or withdrawal of life-sustaining treatment (N ¼ 29, 48.3%). Only 58.3% (N ¼ 35) of studies included data on the use of lethal drugs without patient request.
Labeling and definitions of medical end-of-life practices
There were large variations in the labeling and definitions of medical end-of-life practices. In 31.6% of articles on the frequency of lethal drug use (N ¼ 19), no definitions of end-of-life practices were included. When definitions were provided, similar labels had different meanings across studies. For example, some studies used euthanasia to refer to the administration of lethal drugs by doctors, without distinguishing if this was carried out with or without voluntary patient request. 16 Other studies had more restrictive definitions and used euthanasia to refer to the intentional administration of a lethal drug with a voluntary patient request. [17] [18] [19] Other labels used to refer to the intentional use of lethal drugs by doctors included 'physician assisted dying', 20 'physician assisted suicide', 21 'help to die', 22 'ending of life', 23 'life-terminating act', 24 'termination of life', 19 'aid in dying' 25 and 'using drugs to end life'. 26 Wording of study questionnaires varied across studies with 25% (N ¼ 15) not providing information about how questions were framed and presented to participants. Some questions made it difficult to distinguish between the intentional use of lethal drugs and treatment withholding/withdrawal (e.g. Have you ever taken deliberate action that would directly cause a patient's death? 25 ). Other differences in questions related to the framing of doctors' intentions, which was sometimes described as ending the patient's life, 21 bringing about the patient's death, 27 hastening the patient's death 28 or shortening the patient's life. 29 Distinguishing between practices with different legal statuses was often difficult because of inconsistencies between classifications of end-of-life practices in empirical research and public policies. For example, the 2002 Belgian Euthanasia Act defines euthanasia as the 'intentional life-terminating action by someone other than the person concerned, at the request of the latter'. 30 However, empirical studies from Belgium and other European countries exclude from the euthanasia category all use of lethal drugs with a partial intention to hasten death. 29 Furthermore, categories labeled as 'intensification of symptom alleviation' and 'continuous deep sedation until death' also included the intentional use of lethal drugs by doctors. [31] [32] [33] This means that practices meeting the legal definition of euthanasia, as defined in public policy documents, would not be classified as such in empirical studies.
Other examples of inconsistencies between public policies and empirical research were found in studies reporting the frequency of lethal drug use in children and in adults, 19, 29 despite differences in policies for lethal drug use in these age categories. Proper analysis of end-of-life practice categories was further complicated by incomplete outcome reporting and discrepancies between the reporting of the same studies in different languages. 23, 34 A related but distinct problem is the absence of information on the actual lethal potential of drugs used by doctors with the intention to cause death. Only 33.3% of studies (N ¼ 20) reported data on the type of drugs used, and 8.3% (N ¼ 5) appraised their lethal potential by independent experts. This means that international variations could simply reflect doctors' subjective reporting of their intentions rather than actual differences in practice (e.g. what drugs are used, at what dose and with what lethal potential). This limitation is important given the fact that up to 81.8% of drugs used by doctors with the intention to cause death have low lethal potential (e.g. mild sedatives and lowdose opiates). 35 While the problem of end-of-life categories with mixed legal status would tend to underestimate the frequency of intentional lethal drug use by doctors, absence of data on drug lethality would overestimate the frequency of doctors' practices that actually caused patients' death. 
Potential for international comparisons of end-of-life practice frequencies
Studies on the frequency of lethal drug use by doctors were conducted in jurisdictions with permissive (N ¼ 37, 61.7%) and restrictive policies (N ¼ 26, 43.3%), with some studies including data from both types of jurisdictions. All studies used observational cross-sectional designs, with some repeated measurement over time and across countries. Sixteen articles (26.7%) included comparison of end-of-life practice frequencies before and after a change in public policies (e.g. before and after the adoption of the 2002 Euthanasia law in Belgium), 36 and 17 articles (28.3%) included comparisons across countries with different policies. A number of differences in sampling strategy, data collection methods and outcome measures were found, which could influence estimates of frequency. Data on end-of-life practices were mostly collected from doctors' self-administered questionnaires (N ¼ 44, 73.3%), individual interviews (N ¼ 13, 21.7%) or doctors' selfreporting to external regulatory authorities (N ¼ 5, 8.3%). Data were most often collected retrospectively, with professionals being asked to recall a death they attended personally. We identified only one study which collected data prospectively. 37 Response rates varied significantly across studies, ranging from 34% to 91%, according to country, the data collection method and the strategy used to ensure respondents' anonymity to protect them from legal inquiries. Some countries with restrictive policies had higher response rates than permissive countries, suggesting that factors other than the legal status of endof-life practices influence response rates. 19 Three main patterns of sampling strategies and outcome measures were identified. First, half of the identified articles used a sampling strategy based on Table 2 Main objectives of studies on the intentional use of lethal drugs by physicians (N ¼ 329 articles). patients' death certificates, followed by anonymous questionnaire of the doctor who signed the death certificate. These studies reported the frequencies of medical practices in relation to the percentage of annual deaths. 19 A second group of studies used similar frequency measures (% of patients' annual deaths) but identified doctors through random sampling of professionals' registries. 18 And a third group used sampling methods and outcome measures based on the total number of doctors (e.g. proportion who report having intentionally used a lethal drug in their career). 16 While international comparison of end-of-life practice frequency has been attempted across studies reporting frequency in relation with the number of annual deaths, 18 studies using the number of doctors having used lethal drugs in their career are more difficult to include in international comparisons. Additionally, a few studies sought to provide national frequency estimates but specifically excluded end-of-life practices in children, which would need to be taken into account in the interpretation of observed international variations.
We identified a number of studies that used consistent methodologies, thus offering potential for more reliable comparisons. One example is the EURELD research consortium, which used nationally representative samples of death certificates to compare the annual frequency of medical end-of-life practices across six countries with different policies (Netherlands, Belgium, Switzerland, Sweden, Italy and Denmark). 19 Subsequent national surveys used similar sampling strategies and questionnaires. 17, 29 We found no comprehensive review of international evidence about the effects of public policies on end-oflife practices. A few reviews assessed changes in medical end-of-life practices in selected countries (e.g. the Netherlands, Belgium and the United States 17, 25, 38 ) or on specific populations. 39 
Discussion
Main findings
To the best of our knowledge, this is the first review to assess the feasibility of comparing similar end-of-life practices in different policy contexts. Our findings indicate that it is feasible to conduct studies on medical end-of-life practices in different policy contexts, as demonstrated by studies on the intentional use of lethal drugs in context of prohibition and legalisation. There has been a growth in empirical end-of-life practice studies in the past 25 years. However, heterogeneity in study methods could influence observed differences. Nonetheless, a substantial number of studies used consistent research methods, supporting the feasibility of a systematic review on this topic.
An important contribution of this study is the development of a descriptive classification of end-of-life practices. This proved useful to deal with international variations in end-of-life practice definitions and labelling. The descriptive classification was also helpful to translate definitions used in public policies and empirical practice research. A descriptive classification could facilitate more effective communication between policymakers and researchers working with different labels and definitions and could be implemented in a systematic review.
This scoping review brings clarity to the main methodological challenges for conducting reliable international comparisons. Heterogeneity in sampling strategy, data collection methods and outcome measures limits the potential for valid comparisons. Dealing with low response rates is another challenge, particularly when non-response could differentially affect studies conducted in specific policy contexts. Another challenge is that most studies estimate the frequency of end-of-life practices based on doctors' reported intentions, without asking them which behaviours they actually performed and independently assessing the lethal potential of drugs used. Finally, studies are observational in nature, with a limited number of measures before and after policy reform, thus limiting the ability to attribute changes in end-of-life practices to public policies or to other contextual factors. These aspects will need to be considered in a systematic review.
Strengths and limitations
A strength of this review is that it reveals the full range of available empirical evidence. Our search strategy was highly sensitive to capture empirical studies on the intentional use of lethal drugs in different policy contexts. The comprehensiveness of our review may nonetheless have been hampered by its focus on medical databases. Also, scoping reviews focus on breath of coverage, rather than depth of analysis, 10 and so we did not synthesise study results. This review nonetheless represents an important step towards undertaking a systematic review.
Policy and research implications
Policymakers should be careful in drawing simple conclusions about the effects of end-of-life policies on medical practice. While empirical studies are frequently quoted in policy debates, variations in study methods, risks of biased frequency estimates and differences in policy contexts are rarely acknowledged. Failure to recognise these limitations could lead to inappropriate conclusions. This problem is compounded by the polarised nature of end-of-life debates, which creates pressure for the instrumental use of research evidence by different advocacy groups. 40 This review highlights the importance of considering the full range of factors that could explain international variations in end-of-life practice, including differences in public policies, differences in health system contexts (e.g. organisations of healthcare services, cultural and religious attitudes) and differences in study methods across jurisdictions (definitions, sampling strategy, wording of study questions, response rates, data collection and analysis). Although we focused on quantitative studies, qualitative evidence is also important to understand observed end-of-life practice variations. Finally, greater collaboration between researchers, policy experts, patients, and citizens could help contextualise results and support more informed public deliberations on end-of-life policies.
